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(54) SEMICONDUCTOR MEMORY 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
voltage for reading memory data from being 
impressed continuously on the drain of a cell 
transistor for fuse element, to prevent electric 
characteristics from being changed with time, and 
to control memory data so as not to be changed as 
compared with the starting time of use when an 
EEPROM cell is used as a fuse element for 
storing function control data. 
SOLUTION: Flash EEPROM is provided with a 
MOS transistor group 30a which have a double 
gate structure laminated with a floating gate and a 
control gate that are used as a fuse element for 
storing function controlling data and a sequence 
control circuit 30b which pre-charges the drain of 
a MOS transistor for fuse element on receiving a 
specified control signal, reads out data from the 
MOS transistor for fuse element after pre-charge 
finishes and is controlled so that the read data is 
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(57) 

EPROM-fe^teffl-fSIGite, Elix-^SrM^*^ 
fc#>05ttE#t jL-X^ffl-fe/t/ l^y^'x^co H 

B»£tt S- P/Ut L . MJ»?» Jt<T IBttr - * # 
tSMOSh5yy^B30at > J5r5&9f6fl»ft#£ 

^fflcoMosh^y^x^A^r-^^^ajL. &n 

T\ iS^ft Utr-? £ 5 •/ f-T* J: 3 tc^iJWT § 

*yxM««&3 Obt £ JUIf* . 




( 2) 



nWi^ 1 1 - 1 2 6 4 8 9 



fcZJB**- Nfflit Srff-fS M O S h y > XX 9 k . 
F^^MfPff^^SttTffieh ^-XlffliOMO S h 

^y^'x^coKi^f ys-ruf-v-^x. wrier u-^-v 

-StoKTfttlWIBMO S h 7>^X^*>A,r-^ £R 
at^-C. frieSlE*aJLfc-r-^*5'yf-^4J: 
3 t^OT^S ^-^yx$)Jf|llHlSSi; ftUfflf-f & ;tJS 

im&2\ «*niiE«j^#frieii^anfc^ 
r, 

BrS*)*-* s yxx^'mmr u f-t-^-sry ^-v 

-^EESk. 

^tS*{tJ-tiSE»ajL[iI»i:, 

nett^ai u «t<t o wfr&ztuz.?- ? * ? ? 

^ «TE5 v iMU^ftlMlnr S 5 ■/ ^WftJIft 
Wfiet a -X*T" fflfD M O S h y > XX 9 tJ «t V £ tllZ 

JMfm^on ^ -y ? tje tt frisif $w t a-x^jphi 

»*»iR*iJ«-f t A-XSHRfi ^-ft£j&t-|> b 

.x-X38R|IJ|&fc, 

«rtE««*)t a.-xi(ij*0H{c*jifc i fflisft^^ir & 

b *-Xy >y + b D #®|&k ftllffiU 
fjlfib .*.-X3WWS*te J: 0»?3Wtb A -X$ilffl[g 
ESJimflE? -y^h U tffl^ftgftTffflEry i^-S/fi 
^ K*ifJ L#J»m -f , 5 v *fi#£±Jfct£ - 1 ft# 

s^t. tifiA^^-^y^7 bft^ft^E-r 

SA-y-^-y'J-lr y hW&t. ffiiB*R<Ot a-X*? 
ffl«Mosh7y^?»^ tf- * «S « & x. #?? 
fctofcHHtoMO s h 5 y vx 9 tx< 7 r >f R 
*HJ L ftff o fctixrx V 7 r A tUMfc ft l«S L . MIEA 
yu -b >y b li^fc J: Xf^ 'J 7 r -Y *7 ft # ft fife 
t*-X7«y^HJ#0»tfflffl«i^fc LTA^nTSi 



k£ftak1-*^W*tt§ee§6B. 

T. 

* -xmmm^x zmtR t . mii-mco t a -x* 

T-ffl<7)M OShyy=JX9 cOx- * Sitftli firtE 
WR«ot *-XM«flilB<od t.«*fiB-f *H»*aRM 

[ m*3S 6 ] m$m 3 5 <n \ ^ti& i ii t ib»« 

Iff IE b a - X 5 -y h 'J ^fEHHi . fllE^ N a V -* y 'J b 
■y MlI^feA^-ri.^V-^-y'Jb-y hm^V>±*>T 
# 0 ft h U t LT HU1E7 'yf h'J ^fl^-ft S££ L . ^ 

^< t <> BfffE7 -yf - h U *'ff^<7)W±HiflE^°V-5j-y 

Ub >y bfl^A^Jft^Wttt^v^ d tMfp-f 6A*M 

«nis§ft*-r^ i k srwak-r* ^mwwEflafffli. 
*#«sieii^a^fc^T. 

fifiEbi-x^y^ vtf®m±* fffiE^v-^-yu-fe 

•y h[II^A>A^-r§^V-^>yb-y him<V±hT 
ifi 0 ft h U #4: LT-SBW^Vl.xfI-^ft^4i L s ffllE 

^ N-;i,xfi^cofflr B i«iffiE^-v-7t- > y -t .y h <i#a* ft 

tft^k-fS^afftiei^B. 

mmx-^yxmffl®m±. mit^-xm^mcoMo 
s hyy : Jx9\,zn-$ i.#a^-B#{c-e<73K^^>-(c#a 

fetcjwif & - 1 *#«fc-rs^**iaiiga. 

[ff*JI9 ] BUSH 1 flM8tf>vvfihj&» 1 JB(=tE«J« 
^#=IE«^Bt3fc^T, 

^ « $ tiX y -y ftfcftt: . * O K W >f 

•mm.. 

[000 13 

^iJ^KEEPROM-fe^) ft!9lJi{ftiOJffll-f- 
^ Of BM*7 fc L T ffl 1/ vfc b A - X0ft & IBItr - ^ 
*tt»ffi-fM«0»fc:BW-ft fcO-Cft D . Wi«f7 9 -y 

[00023 

[fiSfc^Sffi] EEPROMIi, miift«oTi)^«% 

SIS^^UTV^. IVyyXxfX'*^)* 



(3) 



ItflH 1 1 1 -1 2 6 4 8 9 



Jltm^ixtz-Hmi^^yy •yy i ff)E E P R 
OM ( 7 7 vis ) Ji, *§*<Ofi&§VrV.X7<7) 

[0 0 0 3] f^^'yy^t'JtiJ^T. b;l/T 

u -f -Cttffl Sim >4 * * 'J -fey Wi , y — h i&ftH + 1 

y- h vfibbqMi s *ifczi y-hmmz^thuMo 

sm.(Dmn%^hyy : Jx9 {^iWyv-J-x?) frh 

[00 04] ^J^&^-yvi^'Jtfc^T. 01 
i{f5n*«fg. MJS>-yi&tg. •5 f -*»*S«.l»jh 

1 0 0 0 6 ] 4fc . ffisih 'J 5 y*TWtiWH*-*li, 

[0 0 07] lWE9>f h/nf? hfflWf-^ 

ti^^y^ty Kti^T , ^£Lfc7'n >y ? cor 
- # mi & &±M»t& fctfxof- 9 Th 5 . 
[00 OS] 

[^WW^Li^tt-S^] UeU mTEUiJ:? 

c0ti-X*^-i: L,TttJB3*i4ROM-feyW4, ISISt 
£ Bl*ai-*Ttetf><3«E# t jL-XJR^pffl ROM**- 

[0009] *^HBti±taw«ffftiE^T^§^7ti>co 

EPROM-fe/Wfcttffi-fSIRfc, 8Bttr-^tK»lU't 
fctfwOlBEEtfh * -XSTffl R O M-fe/KO K W ^ CrEp 
apS*i.KJt4 ; i: £ R&ih L . ^com^fi^ttcogi^SMfc 



[00 10] 

jb s»y- h j # wi»y- h aqwi s nfczs 

fl^^(tTffiat jL-XS^ffl^MO S h 7 y ^ ^ 
CO H U >f y £ T 0 -r -r - i>' L , iff 27° 'J r -r - i>'0»T 

at = fiiaM o s h ? y ? *^ y- * & m& m i . 

[ooin j^^Bj^sttteifgMii, ^ i co» 

Ji, mfBti-Xfg^fflcoMOS h^y^x^coh'k-f 
>^f5f^<?)^ -f s y^'Tm^mr y y + - ^67" u 
y^-^'msst. mjifiMosh^y^x^coieiiy-^ 
>f syyT^ttit-iS^tijLiiissfc. Htrtats 

L0»t: «k OSt^aiS^fcT-^ 2: 5 y y-fl> 5 -/ 
[00 12] 

mcDmmzmmizmw^-& .ua, *^aflcom 1 com 

mcommtei%Z>N ORi777y^EEP R OMcO^:* 

ffi«s«»wt^ry o .y ^ ei»HTft * . 

[00 13] #Hffl&#J<?)77'y^iEEPROMte, i'f- 

[00 14] ^LT. r-^aa^co>ft^t'5:Sb/Pr 
v>f ««co^ t U -ir^*^ LT e»Wt*iitf 

iscco 7o -y ^ & yo >y ^ me t l t 70 -y ^ » t ^ y r 

4o 

[0015] b^Tk^cO^RH^ff^i^fiff 

t=iH«LTaaFt4 J: 0 iz Ltz^&*>mmMmztt 

h. Hltti^T, ^t'JWM 1 OJi, ^ti^tL 
S»y- h fc««y- h Nft^COMOS F 

ETA»^&^ty-fe^ (b;Ph7>^X^) *\ Mi 
{fNORMb/l^flfjSU ^ftt trff?iJ«fcffi?iJ$ix 
T ^ 0 , O ^7; f^C n fflc07"n -y ^ B K 0~ B K n iZft 

mztix^t, 

[00 16] 1 UZTVUXAJ]m=FiftLXMllf 1 
8b'«y hcOTK^Xfi-^AO-A 1 7tmmif>t>7Jj-t 

r 1 l^fecoTKl^Xfg-^ (ftg&TFl/Xf!-^) Srrn 

- H-r 4 ^J6cor y r ^ -yT-$> 4 . 



(4) 



ftffl^- 1 1 - 1 2 6 4 8 9 



[00 17] 13li«ffiTyT3-ri 2*»£0>n?7 
Hl^xff-^^rn-KLT^tU-fe/PTU-f 1 0<7)n>7 
* 3 ?t y>« o r 3 - y t'ft 0 , r n - K ifj * K 
JfitT -7- KttfcBrS&tfEEfcfSte-fS "7 - HUH 74 

[00 18] 1 4(iM2T'JT 3-n 2K«*5A 
THU-Xfi#$:r3-H-ri.^7AT3-^T'S)S. 1 
5 tiMIE* 7 At a - ^ 1 4 <9r a - K ffl * £ J: "5 fMW 

t*> 0 > b* -y HHtFJr£«*,££ft& 

[0019] 1 6teflrfe#7 A**- h 1 5fc««8*irt: 

-b>XtiBLTttiA1-§. 1 7{i±|£-feyxr>7°l 6 
fc«K3*ufcAffl:fcEIB (I/OA'777) TJ> 0 . A 
a^W^kOlBTWitf 1 6 b' v H<7)Aa57JT-? D 0 
~D1 5**Aaj;*rT£. 1 8(±#7'n.y^BK0-BK 

[ o o 2 o ] 2 o {i#a^»^t^^«mES: frie* 

7 A y- M 5 <9 b -y HiH H 7 A J**ft LT f >y H flUZ 
(Hfrt 6 Jtftco h" . y h 6.21 
»#^M*»^^^S'Sri««J±& huIEV- H«*5 X VV 

X H 5 4 Afc j; tfy — Xf 3 — y 1 8 (0V -Xffi H 5>f 
^'tffil&t&JtAWV-KR • y-^tSt^EIlIBT* 

[00 2 1 ] 2 2i±EEPROMrtgpcO#g|!c0KlffSri|iJ 

?t«>«Mffli[i]BT* o , f-yTM (/C 

E> AiWBt. 77h77 M*-7 (/OE) A AS 

74 M*-y (/we ) 7jjm?fr8mztix^ 

h„ 

[00 2 2] 13\rrYVX%£5&<nYY\sXi)*7y-9 

&&yny?;f3j;t>V*y-fe;UorHUX£fg^&£ 

[ 0 0 2 3 ] 2 4 (iaHRHB&T* 0 . SMWfctefti 
IBrH^N*-y7r 1 1 A^TH^Xfi^jifKLT 
BJieyUrrj-yi 2«ft*SL, i*»5i»mfft4^(i 

STH l^Xfi^fcSfiK LT HuieT 'J f'3 1 2 

[0 0 24] 2 5«iftTfeTHl^A"/7r 1 lfrCOT 
HPXft^fc Jct/AftTJlUB 1 7 W^ATJfl-^fi^ 
J: S a v y Hft^Mi? LT&a^iJWf 

[0025] 2 6«iy^u-fe^ru^f i otattaaa 

■*tA7frir f 7V9X'hh. 2 7Ji*-fvHSI»'CaS. 



2 8(±ffieeB#ii^«tg. am^wflEfciiPrs-fe 
• rw ) t'*>s. 

[0026] ±f£PLA28(±. MIBa-ey H0B2 

LA Hildas* LTHUlBf'y HSg#E[HB2 0 . 
-7- HIS - y-*tt#BE0B&2 1 . a«HI»2 4. TH 

[ 0 0 2 7 ] £fc . E E P R O M«i!JtSBt=:t5(tS« 

^^'J-fe/k 'jy>y>>— b;U) . iHfn^T'a-y 
£ «t aHUflHJWGlB'fi: K £ #-f S . 

[0028] ifflfin'>f3-j'cii > frisy^y-fe 
[0029] miex£®&nwm&®m&. 

[0030] 3 0tt44»lattflkffi#fc:ff £ t a -Xf 

aT0 5^;3@l 0&#HSL^'^f¥MtI^Bflt-|> 

*U -b^ H 7>yX^ R-ISTH«JWB!3St»j«S 
fifcffjtty- HfcJ; V«W^- H S ftfcZJg 
Hdftt*i-4MOSh5>^*X^»3 0a4:, J5rS^ 
K»fl-^^S(tTfrlSb a-XlffflfOMO S H^y^' 
X ? c7) H v y * 7 V f- - r - x L , tfflBr 'J ^ * - ^ 
fcTttfcflMEMO S H 5>"yX^i^f-? SrK^ffl 

MlB-t* ^-^yx*J»HIB3 Obi: &J«ihr!> . 
[003 1 ] 02i±. HI tpcot jL-XT-^»J»iaJ» 

3 0*^7*n-y^ia-C*S. 12Cfcur, 3 1 i 

( i = 1-4 ) li*^«i«fii««P7'-^*IBf«-4fc 
i60t A -XS-? (-Jfy-H*jt^^-&MOSH5 

[0032]i£T. y y>y>>— fflcot a-xhh 

3 1 Hi, JL^[UB^«rH^x (iEffiwy^ U-fe;P 
IE«LTV^S. hU5y^ffl^b A -XHI»3 1 2(i. 
j£-fSfc*t=fl5ffl§n-CV^ H 'J Syy'EJBSrilinM. 



(5) 



11-12 6 4 8 9 



x7hffl*>b*-X|I]g&3 1 3U, tKLfc/0.>?« 

[0033] b A -XfWfflHl»3 2 i ( i = 1 -4 ) 
(i, 8K*t*bA-xaHREIB&3 3*»t«teSfLSbi 
-XiMtRft-^RDFS, TRIMFS, PROTFS, TESTFStC J: 9*f/*$ 
LtWl^, bi-X^^HJtfllllB 
3 6 £ ft & T U if- a> - >WPCHG , U — H h U 

tfflWBTARTii JtffltAffi UMWflMWEADSrgftt fc . 
WiW4#t 1 i ( i = 1-4 ) <?)t—9 

-^ft^PCHGBi ( i = 1—4 ) , >U TXlJEBIASi 

< i = i~4 k ai»aiL»j»ffl<oM«fy-h««^# 

FWLi ( i = 1 -4 ) , 5 y-fff-^LATi (1 = 1-4)5: 

[0034] t *.-xmmm 3«. *mb»* <*w 

X8, X9, X10 ) j5jUfrtfflfi^PR0T£«W\ jWS 
(t^D^y? t«fC. ba-X7 7 

* MJ #BK 3 6 ZWmth 3t«KO»Jflfm-#FSELB , ff 
Eb.i-XIM«I|I](&3 2 l-3 2 4 5:*fiELT$iJffll-r§ 
£a6c^b A-X'li#?{t-^RDFS, TRIMFS, PROTFS, TESTFS 

[00 35] i<7)*§-£, ««SAlBrtli^'r<Oh jl-X 
0JfflHHK3 2 i SrjHfKU -3<Ot a-XHS&Ot-:? 
SttttfcJttf J&t £ h * - xmuhub* as? 

[0036] iitKJ: 0 . «a«WJ^fcaHRS#iS^T 

«ha-xw«ig»3 2 i i±*fje-*-s#h A -X®(&3 

1 ic0|^tBtx-^O7'yf-«)^&$lJ»L, r-^S 

* *£acas?sii&-a5w b ^-x^Mnns^jE-t 
mm & mm^miz* x \ \ h . 

[00 3 7] ^<7-7)-yi;-tr<yh@8&3 4{J. *®&A 
^NV-^y U b >y t-fI-5fP0N fc<0"C* 
l> 0 ^U7r^HIS&3 5j±, «WJWJ*t-*<Oba- 

[00 38] ta-X9«xf-hU/ng»3 6tt. Mffib 

jL-xfMisigBss 2 1 izmmz 1 mmf^tixa 0 , 1? 

^ta -Xjlt#» 3 3*^ f*S£ § tlh ©Mt^FSELB 

fclStTflfiE^-tfixy-fc >y MHR3 4^ffiAfI#P0 
N *4lMi^U7T'f 0S&3 5cOttJ^ft^-FLSTS:g(t-r 
»ff U ralfib J.-XSW0S&3 2 i txy^-vfl 
^PCHG, ij - H h U ^'fl-^RSTARTfc J: VR»ffl LMW3 
^•READ^ffi^-tS fcOTT** . 

[00 39] H3lis H2wniHW>WWSUJ*t:tJtt4 
b A -X|lISS3 1 icObA-Xr-^ (Fuse "0" , Fu 



se "1" ) Wl^tHL, 7 7fW^-MWIS± 
7r^lH]K3 5^UJ^fI^FLSm " L" KjK?)**® 
[0040] SMSA^^-^^ 'J -b y MUB3 4 

^vw-^yjb-y hft^-poN Wirf&fc, t*- 

n wf£*s (iW)) £gfrt-5S$ra "h" 
iz^iTo ^-^-^ft^pcHG^b ^-xmmm»3 2 i 

[004 1 ] S^lC, bi-X77if-HJ#[US&36 

^(tT " H " KMZ&I) 0 - H h U ^'ft-^-RSTARTij J: 
V^t±JL$iMt^READ$b^-X$iJ»[UgS3 2 i tJiJ 

[0042] S^^ix^TWb a-XM»HIB3 2 i 

-m, ha-x?7fb'j ^gm 3 6 a»/i>tf>fl»*»t 

TfflEt*-X0»3 1 i«l»7'Jft-y 
fi-^-PCHGBi, fU TX«JEBIASi , I^tH LMMffl<?D*fl 
«^-hW«lfi^FWLi> 7-yf-fS^LATi^tli^t, ^JtG 
■f&b A-X0B3 1 i 

[0043] *h*-X0B3 1 XUf-r-vfi 
^PCHGBiA^* s "L" K;H;=Srl>i:ba-X^fflM 

^->>^Tfl:^J»^'-Mgt!jft^FWLi^ "H" 
/W^Sfchi-XfffflMOS h^^^'X^^T-^ 
<XV^T\ 7-yf-fl-5§-LATi£>' "H" ^;UC 

[ 0 04 4 ] Wlfib i-XfffflMOS 
ffltr-ftf "1" (o4 hi-XffCt 

n^bi-xafFfflMosh^y^x^a 
«r-^3&« "o" (■04 0, ti-xsm^s 

3&«8S*.*v^) (c(±, M^ttltT-^^ "H" u 

[004 5] iftKJcD, ta-XlffflMOSh^y 

[0046] H4{±, 02<a|H[Btf>-3ltofc J L-XE» 
tJttSbA— Xr— ^ (Fuse "0" , Fuse "1" ) CO 
MSfticfcitS b a -Xf-^^ 'J 7 r K 

[0047] Z<7)tx.-XT—?<7)m&?K J»*«t:J3 
(t4««im±. II 3 *T#JiLT|fraL^«»5AB#t 



(6) 



ttffl^ 11-12 6 4 8 9 



N Tt±&< 7 r A Hl^tti^<s^FLST*>A*-ti. 

£^3t A -XiIMR[3g£3 3tcA^£PR0T. X8. 
X9. X10 Oo^-y^iOjMJK^il^t A-Xn&WJ 

i. zcomftrnzii, >v7—*vV4tt Ffl^PONti: 

"L" P*^KO*2Bl5e"C*6. 

[0048] BP*., 03tiJ:tK@4&#jHLTiKIBLfe 
KjftA> J: ^ K . m IE t a -X 7 ••/ f - N U ii BIB 

3 6 , b A-XjMJJW 3 3 , t jL-XMffiilB 3 2 i 
*$J:Vba-X|gtt3 1 icoru^-v-y- St»HiLM 
»■ y v^mmii. ^•7-*y'J-fe-yMH»3 4*4 
l 'J 7 -M 0» 3 5 *» & FJr£<7>$WII^P0N & 6 ^ 
(iFLST£SW. T'Jf-v-^'fi^-PCHGBitCj; OflulSt a 
— Xgg^fflcOMO S h^V^'X^FM y£X>,lf-v 

FWLi tc J: 0 MtfiM O S F 5 > ? r- * £K Affl 

U Jfcwc, MEIJt*fflLfcf' r -**?v*flWLATifc: 

l+«30b) fc»J«l/CH4. 

[004 9] C^-^yxfrJSlHlBfi:. T-yf-sr-i/ 

« (KIWIS) *WWttfc#>£.&m-t>£o£Mgm 
B£jy!L?i>9, mlBX'J^-v-^ft^PCHGB 

i , m^ta LipjfflKi^FWLi ifim**?-* y u b ■/ Fft 
-^■pon <vmm$mt$>KMzimtz> a a t? -y f-ni 

[0 0 5 0] OT. 024"?)#[h]B3 1 i~3 6l;:Ol^ 
■CHSJUjSHlO^jSUTfiMtK^ft. 05 
(a) fi, 02tt><ObA-XJBS?HI»3 3<O-MS^rr 

[00 5 1 ] COt .x-XB«0B3 3 

<*WTJi, X8 S X9, X10 ) :feAtfl*lSfi^PROT£g 

-X y -y ■f- h V #EI» 3 6 £ « JtftOfWWi-^FS 
ELB % bA-XMffliEl»3 2 iSr»J»tSfc*iOba- 
X^ff-^-RDFS, TRIMFS, PROTFS, TESTFS, J-DV^ 

- Kft^-NML fcftJM-* A a tc^-f & J: 3t. -f >A 
-^hjbsip. y runs 5 2ff, ^>HH]SS53i¥t 

[00 5 2] ClWbA-XaiRlHlHHi, 05 (b) ^ 

L s b x-X9 7ffV ^MUHi-ffSELB tfttlftl 
"H" U*WC$r4, 

[0053]f^bt- hTIl y-VA^E- FH^NM 
L , hA-X^v^bU^Wft-^-FSELB tf^fteh. 

3 1 1 fcffj&rs t A -xfMfflii»3 2 1 zmm-f&tz 

*><0t jL-XSWm-^RDFS, hUS >'X^«h j.-X@ 
B3 1 2fcttJ^&t a-XIW«gB3 2 2tmitt> 

fcW)t A-XjlJKfi^-TRIMFS. 70f? hffl^b a- 



X0B3 1 3*cWiW-4b a-X«»HI»3 2 3 
■^SfcAWbjL-XJSlRfi^PROTFS, f-^h^ih-ffl^b 

a-xhib3 1 4izMfct&t A -xmfflm%3 24* 

MSi-t 6tW)k a - XS^fl^TESTFS^tX- 
"H" I^UC&a. 

[00 54] tfz. ft&m^PRQW "H" K;K7)B#fc 
ti, rnf^hfflWt jl-XIhIB3 1 3(=WJ6-tfctjL 
-XiH»0B3 2 3 £ JM^-t SWha- X3HfWI*» 
PR0TFS*i "H" U^WC&S,, 

[0055] ztazx'o. z--?;^- 

X77fhU #mft 3 6 WtV7-jt >V -fe >y h fS^PON 
*Wt. £T<OtA-XM»BB3 2 ii J SW:i 

B3 2 i O-SP^atKtT^tii^M^S^iiT-aii 

[00 56] iJt, 9>f hrof^ hT-^IBISfflOb 

A-X0B3 1 3i±m&cD{±m±.<7>mmzm<iiL-tii>cD 

SMt^-PROW "H" U-^K73B#tiS^nrtgtc5:-5T^ 

[0057]ifc. mm\-mmx&. X9. xio tsAtXm 
fSrtgPfl^PROT^T "L" K;l^<7)^{i. fTlBb^ 
-XMPEB3 2 Ui^T^HB?«JBt:«r4. 06{i. 

I2cp«h i-X 7 'y f - h U ^'EB 3 6 CO-^jS-^-rHI 
B0T"$)l)o 

[0 0 58] iC0bjL-X5-y^b'J^ElB3 6li, b 
jL-XaRHI»3 3*>^<?)ffl»m#FSELB , ^°7-^y 
'J b -y b 0B 3 4 *» £> W n° V > U b -y h ff-^-PON & 
tzliK 'J 7 r 4 gift 3 5 frhCTX U 7 r >f ^Tft^FLST 
*Stt, 7°'Jf-r->-WPCHG. |S»{fJLfi^READ*iJ: 

>fWN*-^EI»6 1S. yrEIB6 2ffi, NMOSH5 
>i?x? 6 3S¥. jESHIB6 4l¥tc «fc Of^iItt^S^T 

[00 59] 07 (a) U. 02 ^cOb jL-X'ifjijlfllHB 
3 2 i^-(5lJ^^0BH'C-*l., i^ti-X'SWH 
Btt, t a -XIW3 3*^7-v;^-Hm^NM 
L , fcA-X5-yf-MJ#B»3 6j&»&ry*-*-iTO 
-^•PCHGfc A y'l^m tft^-READ^^ttT , ^JiETS b a 
-X0B3 1 iT^S^TUf-Y-^'ft-^PCHGBi, A'^f 
TX^EBIASi . ^ffiLHtPft-§-FWLi^J;t/7>yf-fi 

7 1 i , ^>-F0B7 2 i , mtWkl 3 i , 7THIB 

7 4 i £■ iftc k wm^Kx . 

[00 6 0] 5ri>, A^7-FA(di, 07 (b) 
f J: a »i(rt-4b a-XWf||llB3 2 i izmtXm 

iab A -XjS^fI-^RDFS s TRIMFS, PROTFS, TESTFS^'A 

[006 1 ] m*>, E7c0ha-XMWI1IB3 2 i (i. 
huIEA^i y - H A iz b A -XSK0B 3 3 *^ A* $ ft 
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ViffiiW- 1 1 - 1 2 6 4 8 9 



^.t^-Xji^f-^RDFS. TRIMFS, PROTFS. TESTFScO^ 
•fn*>lo$rMte§^l»mi^M V><*-9®m 1 1 
t. b A -X«K[H]SS3 3^A;>l£ft§/-v;Wf^- 
NML £mk^hW.2aM >><~9®m 1 2b. HUIE 
%\<r>A Vi<~-9W&7 i i 6oattl:BJ:l> : '3l260^ yA 
-*®K7 1 260ffi7J# i A:>]-f&?f51<7>^yF[I]l&7 2 
it, ttK»l^>K@»7 2 1<om^*J«l:WWab 

*-x?v+b v 3 6 frhx~h~t t r u f-* - ~J 

fg-tPCHGAiA^J-t 2 CO+y HESS 7 2 2t. KI260 

mm 1 3t, S3fi0>f >a*-^HIB7 1 36oaj7l£Bi 
£ § -It T 7° ' J f- + - ^'fl^P C HG B i £ ffi 7J -t * » 4 60 >f y 
A-?®8&7 14 t, W.3<F>A y/i-ftm7 1 3 60tiJ 

j}£mmitz>mm®& (Ae\ay5) 73 it, uiriesBi 

607"y H0»7 2 1 6oaJ7J& iVKHet a-X9 F 

SS3tf5-f-yHEI»7 2 3i:, ^3^y H0»7 2 3 60 
ai**R)(6$*S»5cO>fyA-^0||7 1 5t. HUK 
*3<?><(>rf-9®tii7 1 3 60^. 3§lc7»IIIS&7 
3 1«mJ:^5^^^|Il«i[7 1 5<0HJii« 

A:*rrsm«oyrBK7 4 It, »5<0>f 

SS7 1 50£ii7j£jIffi£-£&M$iHIS£ (delay6) 7 3 2 
t, micVJTm%7 4 lcr)ftj]Z%MZ J £&m6C0-( 
>rt-jr®to7 1 6t, W,6<n4>Ji—?®m 1 660 
HiTJ £ £ itZ 7 v ^-ft^LATi i ffiTJ -t 6 % 7 <0 A V 
K-9W&7 1 7 t, *S6*M V*—9Wk7 1 6 60ft 

j nnxum2<mmm7 3 26oai7j#A^t-sm26o 
yrniff#74 2t, m2cr>;T®m 4 2<D&j]i,zmt 

X>U T^HBEEBIASi *ffi;frt4^>fT:*£jft|slB7 5 
t, m2cOS5E|Ug§7 3 2coai7J^Rte^^l>IS8cO^ 
V)<—?®m 1 8t, »8»-fyA-^BR7 1 8<7) 
BAfr?-y*'**?»y?«7 6fc, WfE5 -y ^HJfS7 

9«0>f WC-^@B7 1 9 t ^IMflM. „ 

[0062] H7o«i«<ohA-x>Migiwc*j^'r. 

«aSK:AB#i=« t a-XaBREI» 3 3*- A7J 3 ft l> / 
-v>i^E- Kfi-*|-NML ** "H" l/</H:^0. £T<?>b 
JL-XMHPIS8&3 2 1-3 2 4***fjC-TSh a-XHB 
3 1 1-3 1 4^tKf-^&M^liiLt7 7ft 
6. 

[00 6 3] -aiK)ha-X|lI»fc:*«- 

a, A7j/-fa^ "h" b A -xajKia»3 

3frt>At)%tl& y-v;^-H^NHL "L" K 

[0064] 08Ji, Sl2i4J<50#h J .-X[llS§3 1 i 60 

#f-?Kttffl«)b i-XSTt LTflfifflSiifcZ«y 
-hW^^W^MOSh^y^X^Qfuset, flffSb 



i-X^ffl<7)MO S h 5yy'X ? QfuseCttfSSii 

Wi:-f«Kl/>f yt«i»«£EVpp (#J£[»)a^ 

we. witf8v> y-H*»t#a*«a[*tt*&'r6# 

ii^0S&8 1t. MEMOS F^y^X^QfusetfOFl' 

'J^-y'HIB8 2 4:. fflEMO S F 5 y^'X^Qfuse 
OiEttr- * Zm&n ? 4 5 y*TK*ffii-R*m \M 
K8 3 1 . HuEIS^aj L@ff£8 3 fc J: DHWHSfifcr 

4 60 ai* ^Rte L-cue*aj Lr- ^ t lt aijj-t « >f y 

[0 06 5] |>fI2bi-X#^ffl60MOS N^yyx^ 

Qfuseji. -eoy-x^sjgjfiy- h casus ilT *J 0 - 

* 60^"- h (C ffieb a - XjfflKEi j» 3 3 <b A^-t 5 N 

m y~ v iEKift#FWL i #m&n § ixi> „ 

[006 6] ZZX\ lfi«ELTV^V^\ MOSh5> 

yx^Qfuse6oy-x^, it*y-KT-ii^<- mm 
mzm&mmzmm l . Fuser - 9 *ffimwz.-th z. 

thX'%h, 

[0067] iijte*a»£8 1 a s v PP y-Ft«tfi 
y - F i <a ratcE jij tcssffi s 1 ~s 3 fio n m o s 
h7^?81 1-8 1 336»fe3rfi. -fLT. fifBI^ 
i60NMOsh^y^'xy8 1 ltoy-FCJi, i'hMI 
^ ( T YVAmft&Z ) Jf3- F LJtJWffll^AW 
WMZiXh* &tz. |tj|^260NMOS b7Vi/X98 
1 2iOy-FC(±. fiWetba-XJfffflWMOS 
h7>y^^ Qf use60 FL--T y«ffiSr M^. ttf 5 V CISS 

^Jtl*lg|5tt?SflffiFPR0G ^'-FCEpjDSiXl,. t/i, 
frlBm360NMOS h^y^'xy 8 1 360y-FWi, 

met A -X7 v * f y 3 6H57 

END *SEPSDSfL§. 

[0 0 68] BfffBry^-xHIS&8 2{i, Vcc y-F 

cv-xA«Six^yy^^-^fflwp 

X7 -yf-h y^0»3 6*^XUf-^-v>'fS-^PCHGBi^ 

[0069] uieiS»ajLiii»8 3ii, filer yf-v- 

: Jm <T> P M O S F y V =J X 9 8 2 60 F V A > t luf E b i 
-X*^ffl60MOS F^yS-^QfuseOF W yfcfO 

ti, T-^lf^aiLfifCfcftSb^-XSTffl^MOS 

f =7 yjx 9 Qfuse6o f yms& i vgffitias-r 

§ iz#xn%><rr?h 0 , -e^y- F teKffit a -X5 v f- 

F 'J#E»3 6*»^Ji{f 2 VW^ TX«EBIASi *v 

[0070] tne^ v^-®i»s4t±, iyferuT^-^ 

ffl60PMOS V7> : JX9&2<7>Yl"{ TXm 
60NMOS b7>iSX98 3cr>Fls 4>bto9NLS—Y 
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tA^j mtmm £ tix a y . frf e t ^ - x ? >y f - h y # 

"H" ^/H:4-3tS(7 7f»TM) tli 
"L" UKMZZO. 7-yf-*TaC«lfiie7«y^KT 
ff^-END *i-gB#ra "H" l^/HC&S. fiS^T, t* 
-XSS^fflOM O S h 7 ^ Q fusecO K W > J4. 
X- * * § *1T 5 7 f- $ <T.fc«l±*ffiWKi?i8tt 

[00 72] fci^T. H3t«HLTlB«LfclMl! 

yj-b >y hfi-^PON ) ifi-~fe«m±.0)-fl>wxb lt 

[0073] L*>L. *«SAB#^m««EVcc <D£*> 

WLSI rtS<0«£E«l»llIBSO«t»llBI«^^KW 
iST»#fc:S&h.S k . ij -b - y MHB&3 4 

ft^PON ^14^-3 T frt>&T lfttt^«W« 
^/4X#3t&fc^x#;fc£ 0 
[0 0 74] H9J4. @2om»K*5tvCBSBttAI$lC 

[00 7 5] ^V-jJ-yy-fe-y 1-ff^PON CO 

W WXtttf) y >f Xtf&tf & k . y-v -f-fflfflmtt £ IE 

[00 76] Hi oii, JJELfcJ:a=flrtBWSWJ*tJ3 
ft I, /JXlzX&t -y iH7)§WW£Kj 

jtfS i a tH6 <0 h i-X5 >y f- h U #[U1&£2£& L 
fcfltiictlllBHTa*. 

[00 77] HI OdOba-X^-yf-hUXniMSHi, H 
6 *#flBLT«a Lfc t * * h «J k Jt^ 

T. ^"7-*y'J-b>yh«#P0N WA*«J£A*M«il 
S&l 0 0*WA3<i , r^4iW<JKr'). *«flW±HfC 
*>l.wrH6tffc|3I-^$-#LTv^, 

[0078] A^sraiEiss i o o (4, r y f-v-s^w 

PCHG£jgg$-th&jig|gHH 0 1k. i^S®0S#l 0 

i a^fcwaffifi-tfc it/frfexy f-^-^wpc 

HGj&*A2rt-*/ri3»l 0 2k, £<0/rEHRl 0 2«0 
IH**R)(E***'f>'^-^ll]»l 0 3k, gt^tfiLfl 
^READ£g®£tf §S®H]S£ 10 4k. ^jBEHIftl 

o 4 *» 6 aj^j-t s iBE^ts i tffriEifc*ai Lit -^read 
^A^-r^/rsBi o 5k, i^yrnissi 0 5^aj 

TfPf-END , fffi-f WN'-^EISl 0 3^tfc»lfc4tM 



y^-^ms§ i o 6cotti^A>'A^^s j rmm 1 o 7 

k, £<3/T0»^a:ft*KK3-£4-f yA-*0»i 
0 8k. d<O-fW<-^|si»lO8Waj*t±0^n-y 

?iww$fu vNV-^yy-t-y hfi^pON wx-hth? 

n-y?K>f \ 0 9k. ;^n7nM> 

* » 1 0 9 c?)ai7J £ 7 •/ f-^-S J: a 1 2 «7M y 

•yTEHSl 1 Ok 

[0079] iM&jjumm 1 o o^i&fm. ^v- 

-^fl-^-PCHG, IS^fcbLffir^READ, y <v ^Tfi^END 
<0Wffia»# "H" l"W=&ofcB*te, Bt5@*IHKfft 

y7Wi 0 "L" . yA-^mssi 0 8 

cDffi/W "H" . ?o«y?tM>"A-;$>0i&l 0 9*5f 
-< b-X/MfcWc&S^T. fflSHff^B#ra^ttM°V-^ 
y'J-h-yhffi^PON c7)A7^^(tttW-&<&-?> (A** 

[0080] ap*>. hi o«t a-x?7f hwnii 

fcfclvCtt, 06^#HlLTfraL7tb A -X5-y^h 

y ^'isi^^-^y y -t v hfi^roN ^a^iipj^a^i 

'J -fe -y hfi ^-PON j&i-fiir^T* 5 !) . «t* h 'J 
^kLT7'yf-v-^WPCHG, m&\ti Lft-^-READ. 5 
■y^*$Tfi#0JD ^-eix-TfL "H" v^Uc:^ofcfifk: 

[0081] «-jT. luiary f-r-^t#PCHG. S!A 
EtJ tfl^-READ. ^ •y^Tfi-^ENDi^'S'V^ b a— X 

Mmmft3 2 i t't-'-^i^iul ■ 5 vf-»#«w*P* 

ff-5TV^B#ti4. A'7^yij^ 7 hft-^-PON 

[0082] ssttm. tismM&w-xyv*. 

-y Ml^-PON *'-M^-5ti^iW^fa 
(4. A7-jj-y'J-b7 hfi-^-PON *«^^«»t«r*-3 
ki, (y^>t««>y-fX*qi-3fc«#Tfc) . b A -x 
t — ?<oy -y f-mmmj-r % & x*w *v - * y y * >y 

k*^«g{i^rS. 

[0083] >5ri3. MEA7Jfl5iJiPII]ff# 1 0 0 cOfficoWk 

lt . ;ujflw*>4t>_b&* o *>s v ^jiA^T** o * b y 

mi®#l*m^&zbizx~>x. AV-^yH7 Mi 
-^•PON t/>f Xs6Wofc«^f «i»**»t!5r^J: 5 1 

[0 084] HI 1(4. A^-t«±fe±**0*»*V^i 
±*>Tt tr ) * h y^'k LT— SfiW-?/UXft#*l64§ 

^. -je»m«»tA*«-^«»tft»t ^;wx 

[0085] HI H-fcV^T. A^Jfl^-INl 
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y®SS 12 1W OSKSil. ZJJvns THJffS 1 2 2 
cO-^ATV-FtATJ-tS, ^<7)/TlH]S«l 2 2<7) 
tfJTJli. ^y^-^|3]gSl 2 24£HTZ:A 
1)<DJT®$%1 2 5c?)-77<7)A7jy-FtcA?JU CO 

yrmssi 2 5^tti^(±jS3iLTByls/rii]S&i 220 

tji 2 3(iig5ffi[niis 1 26tcA^t. zemwm\ 2 
6wai^(iBf(ieyriiig&i 2 soffcfjOATjy-FicA 
*ne-f va-^bbi 2 4c7)Ui^i±frfa 
sssss 1 2 6 tiStt-frami^ k lt Afl-r 4 . * l 
Huie/rmssi 2 5^^"^^^ yM'-^msg 

127, i2 8*ttTUWjflraaJTifc$r4. 
[00863012 fi. 011 C0'VUxmi®fficr>mft 
ffl 1 k L/C , A7J y - Ft 1 IWV^xfifiiW] L,fc 

s. afltflttsmi. A^fi^iNi # "l" yr 

HBl 2 5^aj*y-h*N19 # " L" WWt*"5. ft 
^jfS^-OUTlii "L" u^-c*Sfc-T4. -OflcffiT'A 

tja^ini "H" u^/wcs:t±*»4 k , semsii 

2 6<0|*iS»/-h-N15 , N16 (iTOLT "H" 

[0 087 3 act. ATJff^INl ifi "L" K/WCi** 
T# 4 & k . SMUS&l 2 6^ttftfWfflffl<0PMOS 
yyX^TPl, NMOSh7yy^TNl^f 
*i*7«I*fcfcO, 2 6J4SHSHk**i.4. * 

SSI 2 6*>iMjy-KN18 "L" U^fcsfr 

jw. yrmssi 2 5cotii^y-HNi9 (± "h" k 
Mztch. zfiizx*). yrms&i 2 2<7)tti^y-KNi 

2«. A*<i-f<oltfSl"^K=RfiWr< "L" K/Hc 

[0088] iiT, fHESi|II»126<Orti5y-K 
N15 , N16 AWJCELT "L" "H" 
"5. aS0Kl 2 6 coffin 7-KN18 # "H" 

/Tmffil 2 5<50ti}7jy-FN19 U "H" 
l"*/M;:ia£3:fiStf>t\ BSEIS&l 2 6tf)jIjpSriat 
dt^?toTti}7Jfi-^0UTl{i "H" UKUAZ&l. 

[00893013 {2,011 cr»Vl>X8£.\Bl$&(7)mft 
fH 2 k LX . ATI 7 - F t 2 »W WX<I#**i£« LT 

AA t y- Y<n*mf*t94 s yy $® 

[00 9 03 01 3eo80BHA»64h&»SJ:3£, 1*B 
<V^ilf4«AAti - k 1 J: 0 y r 0SS 1 2 5 <offi 

7jy-FNi9 a* "h" u-^tifirofca. yrtuB&i 2 

5Wffi7jy-FN19 # "L" ^/W^£mjt2|g@<D 
' WX*I##A:Jj StlT , 2f6B<0^^X«#C0 

[0091]t;«, MIEATJfi^INl #1BS&A« 
O/W-^U-fe-y hfi#P0N 01 1 

•t»W»2<oyrEIHH 2 5^ffi7jy-FN19 rtTOB&A 



t. m*>. frieyrnissi 2 5«as7jy-FNi9 omb 
flana* "h" dwyrniHn 

2 5<7)ft7jy-KN19 ifi " L" U^Wl^Smt^V- 
jf> 'J-fe -y Ffl-^PON 4*4*>T-3THSJ:, 01 1W 
;!/Xf64|HlBJ±/'c^xtje<!oaj^ffi-faJTiS:«*-tfi d k 

[ 0 0 9 2 3 0 1 4J2. 0 1 1 ^^Xf^HBiOSSB 
CTk LT. A7Jfl-^IN2 a^-^yy-fe-y Fft^T"*> 

yrmssi 2 5«oai*y-HNi9 *«iKiaa 

AB#0*^«.«*^ "L" 1/^K=&6J:3IC. ( 1 ) 

yrtussi 2 5«tb7jy-h'Ni9 fcsaty-Hk^nt 

SjSu 36taiL<{i, (2) affiEIHH 26<7)fl35 
y- FN17 kJgifcy- \*k0M£.ffl&T-R 2 s S^HI 
Rl 2 6<?)Jt}7jy-FN18 kVccy-KhflDlBtdHfilS 
^R3*^^X^W«D«^§^TV^^0 1 1 £#H8 

[ o o 9 3 3 0 1 4 t^-r^vpx^msia, A 

7jfI-^IN2 t^'J ^f«(0^W||^iW:l|^ 

fc, (3) >f yA-^@Ri 2 7<o[lIKraffl<f: , 3t^l 
<r)jrm% l 2 2fl5BIHBHIflX*r**ffi<»ffi*ii.To* 

A, (4) >f yM*-^niRi 2 8^>ai*y-Kt**y 

ti&bk^zmn wn'-^EIKI 2 8<0ffj*«!ltra 
cO-f W W|3|» 1 2 9, 1 3 0W«?«l^ 

[00943 

[ moum liMLtzXo iz*%Bxo*mmmim 
EEPROM-by^ttffl-rsmt. ia«r-^*is*aj 

-T^c0i;j±*sba-XS I FfflROM-fe;^Fl'-f >lz 

mm s n« ^ * i t * i»± i . ^ oiMe^^tt^s^^ 

«k ifc^TSMH'-^OTSfl: U=5rv WW** i k 

* , tttt. fiUtt^ m±s *s £ k § . 

[0ffi^ffi#Wi13 

[013 *5fiH*?)S 1 <F>%Wmmz\%%> 77yyaE 
E PROMW^«JlW(-Tt7'n .y y BHHa. 

[02 3 0i^b^-y'T-ycol^tHL0K**'r 
7"n-yy0 o 

[03 3 m2<nm i h<7)nm&xmzimh b i-xf- 
?<ffifrmi ■ y-y^fflwrnftv-mizmiLmm^ 

[04 3 02«^b A -Xr-yco»&&, M*« 
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0. 

[07 1 m2#<7>\z*-xmm®K<r>-m**®& 

0o 

[08] 02*wt i -xmss<7)-CT^^-riiiss0. 

[09 ] H20H»te8kvrM8ftA"»lC>t , 7-:*vy 
■fe y hft^-PON ^-M^Motii^finfcttA 

[01 1] 01 0<0tA-X5-yf-h'J^EIB+«0A* 
MtPllllW=fti.T«ffl?r»Or^^^|BIB«>^t* 
HilKBI. 

[0 1 2 ] 0 1 1 W0^«4H«IW)ttfHfl 1 Z^-f? 



4 % yftium. 

[ 0 1 3 ] 0 1 l w w*fS£EIK0)IWeW 2 * 
[0 1 4 ] 0 1 1 0[H]^c7)^f^j t LXXJlimtf^V 
SS^^-T[H]!§0„ 

3 0 a-t a-Xif ffl-b/P h 7 y y'X^S. 
3 1 i-t 

3 2 i-t A-XWtPBK. 
3 3-h A -XjMiRE!S&. 

3 4-A-7-^yy*7 him 

3 5-<U7T>f 0». 
36-ha-X'77f l'J«„ 




[08] 
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1 1 - 1 2 6 4 8 9 
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fiM¥ 11- 1 2 6 4 8 9 




(14) 



tfffly 11-12 6 4 8 9 




